A simple random technique was employed and 200 adult patients, aged 18-35 years were selected to participate in the study. A structured questionnaire was designed to gather information on age; gender; address; weight; height; decayed, missing, filled teeth (DMFT) index. Dental caries was examined using DMFT index and height and weight measured using BMI. P value is 0.05. Data were analyzed for descriptive statistics and Chi-square test was done to assess the relationship between BMI and dental caries using SPSS version 21. Results: The study shows significant correlation between BMI and DMFT scores, DMFT scores found more in obese/overweight patients. Conclusion: This study results showed a positive correlation between dental caries and BMI. Obesity is thought to be a predictor of dental caries so modification in diet and changes in lifestyle including physical exercises with dental examination and educational care is required.
INTRODUCTION
The World Health Organization (WHO) describes obesity as people being overweight and/or obese and having an abnormal or excessive fat accumulation that may impair health. [1] It is a global epidemic is the fifth leading cause of mortality worldwide. [2, 3] The WHO reported in 2015 that more than 1.9 billion adults (18 years and above) were overweight and more than 600 million were obese and about 13% of the world's adult population (11% of men and 15% of women) were obese in 2014. [4] Within the last 20 years, the rate of obesity has been doubled in many developing and developed countries. [5] The cause of this overall rise in people being overweight and/or obese has been associated with the increased availability of processed, affordable and easily available foods, both in the last decades of the previous and the beginning of this century. [6] It is also related to several aspects of oral health such as dental caries, periodontitis, and xerostomia. [7, 8] The body mass index (BMI) is the mostly used for assessment of overweight and obesity in adults worldwide [9] and it is based on individuals with BMI 25-30 kg/m 2 and >30 are defined as overweight and obese. [10] Dental caries is usually caused by frequent intake of fermentable sugars, which may lead to obesity and as a result association between dental caries and obesity has long been suspected. [11] [12] [13] [14] [15] The main goal in understanding this association is to measure the possible confounding variables that include the diet, income, age, oral hygiene habits, and use of fluoridated water in a standardized manner. [16] It has been suggested that the intake of sugar-sweetened beverages and frequent consumption of high caloric diet that is associated with weight gain and leads to obesity. [17] 62% adults in Bagdad [18] and 63.4% in India [19] are affected with the dental caries. Bafti et al. [19] reported an inverse relationship of association between underweight and a higher mean decayed, missing, filled teeth (DMFT). de Jong-Lenters et al., in his study, reported that there are more carious lesions in overweight children. [20] Bernabé et al. reported that there is a greater risk of dental caries in adults who regularly consumed sugarsweetened drinks. [21] Alm et al. designed a longitudinal study that reported an association between overweight/ obesity with dental caries. [2] The results of systematic review conducted by Hooley et al. [22] reported that there is still significant differences to the existence and nature of an association between dental caries and BMI. A study conducted by Alswat et al. [23] reported positive correlation between dental caries and BMI in adults.
Therefore, this study was conducted to assess the relationship between dental caries and BMI in patients aged 18-35 years old attending outpatient department of Baqai Dental College, Karachi, Pakistan.
MATERIALS AND METHODS
This cross-sectional study was conducted from 1 st June 2014 to 1 st March 2015 in the Department of Operative Dentistry, Baqai Dental College, Baqai Medical University to assess the relationship between BMI and dental caries. Ethical permission was granted by the Ethical Committee, Baqai Medical University. An informed written consent was also obtained from the patients who participated in the study. A simple random technique was employed and 200 adult patients, aged 18-35 years were selected to participate in the study. The sample size was calculated by taking this prevalence rate and computed using the Epi Infoversion 6 statistical package at 95% confidence interval and α = 5%.
Inclusion criteria
Patients aged 18-35 years old were included in the study.
Exclusion criteria
• Patients below the age of 18 and above 35 years • Patients with systemic disease prolonged illness, nutritional deficiency, underweight, and those who had undergone orthodontic treatment were excluded from our study.
Dental caries was recorded according to the WHO criteria using DMFT index and height and weight measured using BMI. Demographic information, BMI calculations, DMFT index was recorded on a WHO modified proforma. Clinical examination was performed by two trained/calibrated house surgeons who were given a week training by a specialist in operative dentistry. The patients were seated on dental chairs using halogen lights, dental mirrors and the Community Periodontal Index of Treatment Need probes. Teeth showing signs such as color change are considered as decayed, teeth filled with temporary material were considered as filled and not as decayed; no radiographs were taken. White spots were not considered as decayed in the study.
Missing teeth were marked correspondingly to assess caries frequency. Number of DMFT was recorded for each patient to calculate DMFT score. Body weight of study patients was measured using standardized manual weight machine. Height of study patients were measured using a measuring tape and record in meter square (m 2 ). Measurement of weight and height was taken without shoes. P values were calculated to check the correlation analysis between BMI and DMFT. P value is 0.05.
Calculation of BMI
For the calculation of BMI, the following formula was used. [23] 
BMI = Weight in kilograms
Height in m 2
( )
The following categories were observed: • BMI <18.5 is considered as underweight • BMI 18.5-24.9 is considered as normal healthy weight • BMI 25-29.9 is considered as overweight • BMI 30 or greater is considered as obese.
Statistical analysis
Data were analyzed for descriptive statistics (mean and standard deviation) and Chi-square test was done to evaluate the relationship between BMI and dental caries using SPSS version 21.
RESULTS
The findings of this study showed that according to BMI calculations 91 (82%) of the females were obese. statistics showed a real difference in BMI and DMFT values [ Table 2 ]. A significant relationship was observed between obesity and dental caries. The highest caries index was found in subjects with obesity [ Table 3 ]. This study showed that the percentage of DMFT was higher in female subjects when compared to male subjects [ Table 4 ].
DISCUSSION
The study of dental caries and its associated factors remains an overwhelming task to the health-care professionals due to its multifactorial nature. [11] The rate of progression of dental caries and BMI both measures diet-related health outcomes; although this association between the two is not surprising and change in lifestyle and diet since the mid-1990s may account for the rising prevalence in dental caries and obesity. [24, 25] The objective of this study was to determine the correlation of dental caries in relation to obesity. Statistically significant association was observed between BMI and DMFT scores in this study which may be due to the low socioeconomic condition and patients belonging to this status have irregular dietary pattern, lack of knowledge of oral hygiene and infrequent visits to dentist. [26] 48% of studies reviewed by Hooley et al. [22] found no significant association between dental caries and BMI; 35% reported a positive association and 19% reported an inverse relationship. A study conducted by Alves et al. [27] revealed that no significant differences between genders were observed in caries experience. Khan et al., [28] in his study, reported that 61.5% of the obese patients had carious dentition. Sharma et al. [29] reported that only 20% of children showed caries dentition in obese category this could be due to the presence of sticky dietary habit and less oral health concern in this study setting. Yang et al., [30] in his study, reported a weak negative association between caries severity and weight status. Powell et al. [31] and Yao et al. [32] reported that obesity or high BMI was related to a higher number of caries lesions. In the study conducted by Markovic et al. [33] negatively correlated overweight with the DMFT index amongs the participants. Kenan et al. [34] reported positive relationship between BMI and DMFT. Willershausen et al. [35] also reported positive correlation between dental caries and obesity. Larsson et al. [36] also reported a significant positive correlation between DMFT index and relative BMI in the obese group. This study results also reported that higher DMFT scores were found in the obese group because of more caloric intake and lack of physical activities.
More than 50% of adults in the USA were found to be overweight and more than one-fifth obese [37] with similar prevalence rates in the UK [35] but somewhat lower figures in Canada. [38] According to the National Health Survey of Pakistan (1990-94), overall, the prevalence of obesity in adults was consistently higher in women than men regardless of age group and residence. Within the age group 25-44 years, obesity prevalence was 2.4 times higher in men and 2.6 times higher for women. [39] This study showed that 91 (82%) of the females were obese followed by 59 (66.3%) of obese male.
CONCLUSION
This study results showed a positive correlation between dental caries and BMI. Obesity is thought to be a predictor of dental caries so modifications in dietary patterns and changes in lifestyle including physical exercises with dental examination and educational care is required.
LIMITATIONS
Limitations in this study include that the study was restricted to only one hospital of specific age group and the cross-sectional type. Furthermore, for future study of correlation of dental caries with obesity should include the dietary pattern and life style.
